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To Whom it May Concern: 

BE IT KNOWN that I, Masamichi YAMADA, a citizen of Japan, residing at 
622-1-512, Nippacho, Kohoku-ku, Yokohama-shi, Kanagawa, Japan, have made a 
new and useful improvement in "FIXING DEVICE USING A BELT FOR AN 
IMAGE FORMING APPARATUS" of which the following is the true, clear and 
exact specification, reference being had to the accompanying drawings. 



FIXING DEVICE USING A BELT FOR AN IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 

The present invention relates to an electrophotographic 
copier, facsimile apparatus, printer or similar image forming 
apparatus. More particularly, the present invention relates to a 
fixing device for fixing a toner image on a recording medium by 
conveying the medium via a nip where a f ix rol ler over which the belt 
is passed and a press roller are pressed against each other. 

It is a common practice with an electrophotographic image 
forming apparatus to cause a scanner to read a document image and then 
and cause an image forming section to e I ectrostat i ca I ly form a latent 
image representative of the document image on a photoconduct i ve 
element or similar image carrier by exposure. The latent image is 
developed to form a corresponding toner image. The toner image is 
transferred from the drum to a paper or simi lar recording medium and 
then fixed on the paper. The paper with the fixed toner image is 
driven out of the apparatus. 

A predominant type of fixing device for the above appl i cat ion 
uses a heat rol ler hav i ng a heat source there i ns i de and a press ro 1 1 er 
pressed against the heat roller. While the heat roller and press 
rol ler are rotated whi le forming a nip therebetween, they fix a toner 



image formed on a paper being conveyed via the nip by heat and pressure. 
The prerequisite with this type of fixing device is that an elastic 

I ayer cover i ng the surface of the f i x ro 1 1 er be th i n enough to prevent 
a warm-up time from increasing. However, the limited thickness of 
the elastic layer I imits the avai lable width of the nip and therefore 
a parting temperature range insuring desirable fixation. The 
parting temperature range refers to a range between a cold offset 
condition and a hot offset condition. In the cold offset condition, 
the fixing temperature is so low, toner adheres to the fix rol ler and 
belt or cannot be sufficiently fixed on the paper. In the hot offset 
cond i t i on, the f i x i ng temperature i s so h i gh, adhes i on act i ng between 
toner particles is weakened and causes the toner to again adhere to 
the fix roller and belt. 

Japanese Patent La i d~0pen Pub I i cat i on No. 8-3391 33 t for 
example, teaches a fixing device using a belt and locating a heat 
source outside of a fix rol ler in order to reduce the warm-up time. 
Specif ica I ly, the belt has a preselected area and is heated in order 
to scatter the time and place for heating toner carried on a recording 
medium. With this scheme, it is possible to select a relatively low 
fixing temperature and therefore to reduce the warm-up time as we I I 
as required energy. The fixing device taught in the above document 
is also usable as means or a device of the type heating a recording 
med i urn, e. g. , a dev i ce i nsta I I ed i n a cop i er t I aser beam pr i nter (LBP) , 
electrostatic printer or simi lar image forming apparatus for fixing 
a toner image on a recording medium by heat and pressure or a device 



for heating a recording medium carrying an image in order to 
regenerate its surface property. 

However, the above conventional fixing device has some 
problems left unsolved, as wi I I be described specifically later. 



SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a f i x i ng dev i ce capab I e of prevent i ng a r ecor d i ng med i urn from wrapp i ng 
around a belt and broadening the parting temperature range. 

It is another object of the present invention to provide a 
fixing device capable of preventing a recording medium from wrapping 
around a belt and obviating toner offset. 

It is another object of the present invention to provide a 
fixing device facilitating the formation of a small round shape at 
a position just downstream of a nip where a fix roller and a belt 
contact each other, thereby broadening the parting temperature range, 
preventing a recording medium from wrapping around the belt, and 
reducing a required drive torque. 

It is another object of the present invention to provide a 
fixing device locating a heat source outside of a fix roller and 
reducing the warm-up time. 

It is another object of the present invention to provide a 
fixing device causing a press roller and a fix roller to form a 
downward nip and thereby preventing a recording medium from wrapping 
around a belt. 
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It is another object of the present invention to provide a 
fixing device including a press roller covered with PFA 
(tetraf 1 uoroethy I ene-perf I uor oa I ky I v i ny 1 ether copo I ymer) or 
similar material having a high parting ability, thereby preventing 
5 a recording medium from wrapping around the press roller. 

It is sti I I another object of the present invention to provide 
a fixing device including a fix roller, which drives a belt for 
stabilizing the conveyance of a recording medium. 

It is yet another object of the present invention to provide 
10 a fixing device driving both of a fix roller and a press roller to 
thereby free a belt and the f ix rol ler from deterioration ascribabie 
to friction between them and the press roller, and preventing a 
recording medium from creasing or otherwise deforming due to a 
difference in peripheral speed between the belt and the press rol ler. 
15 It is further object of the present invention to provide a 

fixing device dr i ving a press rol ler in order to reduce irregularity 
in linear velocity for conveying a recording medium. 

It is an additional object of the present invention to provide 
a fixing device driving both of a press roller and a fix roller to 
20 thereby free a belt and the fix rol ler from deter i orat i on ascr ibable 
to friction between them and the press roller, and preventing a 
recording medium from creasing or otherwise deforming due to due to 
a difference in peripheral speed between the belt and the press 
rol ler. 

25 A fixing device for fixing a toner image formed on a recording 



medium of the present invention includes an endless belt passed over 
a plural ity of rol lers. A press rol ler is pressed against a portion 
of the belt passed over a fix roller, which is one of the plurality 
of rollers. A heat source applies heat to the toner image carried 
on the recording medium being conveyed via a nip where the belt and 
press roller are pressed against each other. The nip has a width 
greater than 25° inclusive in terms of a ci rcumferent ial angle as seen 
from the axis of the fix roller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the 
present invention will become more apparent from the following 
detai led description taken with the accompanying drawings in which: 

FIG. 1 i s a s i de e I evat i on show i ng a convent i ona I f i x i ng dev i ce 
including a belt; 

FIG, 2 is a side elevation showing a fixing device including 
a belt embodying the present invention; 

FIG. 3 is view showing the general construction of an image 
forming section included in an electrophotographic copier to which 
the illustrative embodiment is applied; 

FIG. 4 is a fragmentary perspective view of the i I lustrative 
embodiment ; 

FIG. 5 is a graph showing a relation between the 
circumferential angle of a nip between a fix rol ler and a press rol ler 
included in the i I lustrative embodiment and the parting temperature 



range; 

FIGS. 6A and 6B are sections respectively showing one end 
portion of a heat rol ier also included in the illustrative embodiment 
and one end portion of the press roller; 

FIG, 7 is a block diagram schematical ly showing power supply 
circuitry included in the illustrative embodiment; 

FIG, 8 is a side elevation showing another specific 
configuration of a dr i vel ine included in the i I lustrati ve embodiment; 

FIG, 9 i s a fragmentary perspect i ve v i ew of the dr ive I i ne shown 
in FIG. 8; 

FIG. 10 is a side elevation showing another specific 
configuration of the drive! ine; 

FIG. 11 is a fragmentary perspective view of the drive I ine 
shown in FIG. 10; 

FIG. 12 is a side elevation showing another specific 
configuration of the drivel ine; and 

FIG. 13 is a perspective view of the drive I ine shown in FIG. 

12. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
To better understand the present invention, brief reference 
wi I I be made to a conventional fixing device using a belt, shown in 
FIG. 1. The fixing device to be described is taught in La id-Open 
Publication No. 8-339133 mentioned earlier. As shown, the fixing 
device includes an endless belt 100 passed over a fix rol Ier 101 and 



a heat roller 102. A press roller 103 is pressed against the fix 
rol ler 101 via the belt 100. A record! ng medium in the form of a sheet 
S is conveyed in a direction Y. A guide 105 is positioned upstream 
of a nip 104 between the belt 100 and the press roller 103 in the 
di recti on Y. Whi le the fix rol ler 101 causes the belt 100 to rotate, 
the belt 100 causes the heat rol ler 102 and press rol ler 103 to rotate. 
First, the heat rol ler 102 heats the portion of the belt 100 passed 
thereover. The heated portion of the belt 100 heats a toner image 
formed on the sheet S being conveyed along the guide 105, thereby 
softening the toner image beforehand. The toner image is fixed on 
the sheet S when the sheet S is passed through the nip 104 between 
the belt 100 and the press roller 103, 

A rol ler 106 is held in contact with the belt 100 by a spring 
not shown. The roller 106 plays the role of cleaning means for 
removing paper dust, toner and so forth from the belt 100 or the role 
of an applicator for applying silicone oil or similar parting agent 
to the belt 100. The parting agent reduces the transfer of toner from 
the sheet S to the belt 100, i.e., so-called offset. 

In the above construction, the angle d between the sheet S 
entering the nip 104 and the belt 100 is selected to be smal I enough 
to broaden the part i ng temperature range by using the remaining heat. 
This, however, cannot sufficiently broaden the parting temperature 
range because the toner image on the sheet S is apt to rub itself 
against the belt 100 before reaching the nip 104, depending on the 
kind of the sheet S. Further, if the nip 104 does not have a width 



8 



greater than a certain width, the sheet S is likely to wrap around 
the belt 100. To make up for the I imited parting temperature range, 
the roi ler 106 appl ies the parting agent (oi I) to the belt 100. This 
brings about another problem that the parting agent is left on the 
sheet S after fixation and smears the operator's hands. Moreover, 
the parting agent causes the fixed image to be partly lost when 
i rregu lar ly appl i eel to the be It 100. i n addition, a tank stor i ng the 
parting agent is necessary and makes it difficult for the user to 
maintain the apparatus. 

Refer r ing to FIG. 2, a fixing apparatus using a belt embodying 
the present invention will be described. The fixing device is 
arranged in the image forming section of a color copier by way of 
example. Generally, the color copier, not shown, i ncl udes a scanner 
for reading an image out of a document. The image forming section 
forms a toner image corresponding to the image read by the scanner 
and transfers the toner image to a sheet fed from a sheet feed section. 
After the toner image has been fixed on the sheet, the sheet is driven 
out of the copier to a tray. 

Specifically, as shown in FIG. 3, the image forming section 
includes a photoconduct i ve drum or image carrier 1 made up of an 
aluminum base and a photoconduct i ve layer formed on the base. Drive 
means, not shown, causes the drum 1to rotate in a direction n at a 
linear velocity matching with a preselected mode. A charger 2, a 
laser diode (LD) 3, a deve lopi ng unit 4, a transfer belt 5 and a fixing 
device 6, as well as a cleaning device and a discharging device not 
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shown, are sequent iai I y arranged around the drum 1 in this order. The 
charger 2 deposits on the drum 1 a charge which is variable in 
accordance with a potential applied to a grid 2a. The LD 3 issues 
a laser beam in accordance with image data output from the scanner. 
As a result, a latent image representative of the image read by the 
scanner is electrostatical ly formed on the photoconduct i ve layer of 
the drum 1. The developing unit 4, implemented as a revolver by way 
of example, includes four developer tanks respectively storing a 
yellow (Y) developer, a magenta (M) developer, a cyan (C) developer, 
and a black (K) developer. Each developer tank has a respective 
developing sleeve, not shown, there inside. A bias for development 
is applied to the developing sleeve. The developer tanks each 
develop a particular latent image formed on the drum 1 by depositing 
the respective toner on the latent image, thereby forming a toner 
image. 

The toner image formed on the drum 1 is transferred to the 
transfer belt 5 (primary transfer). At this instant, an adequate 
bias is appl ied to a primary transfer rol ler 7 in order to adequately 
control the amount of image transfer. The above procedure including 
charging, exposure, development and image transfer is repeated with 
each of the K, C, M and Y developers. Consequently, a composite 
four-color toner image is formed on the transfer belt 5. A secondary 
transfer roller 8 is applied with an adequate bias for transferring 
the toner image from the transfer belt 5 to a sheet 9 (secondary 
transfer). The sheet 9 with the toner image is conveyed to the fixing 
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device 6 along a guide 10. After the toner image has been fixed on 
the sheet 9 by the fixing device 6 t the sheet 9 is driven out to a 
tray not shown. The sheet 9 may be a paper or s i mi I ar record i ng med i urn 
in the form of a sheet. 

The fixing device 6 wi 1 I be described specifically with 
reference to FIGS. 2 and 4. As shown, the fixing device 6 includes 
a frame 11 affixed to a framework, not shown, included in the copier. 
A f ix rol ler 12, a heat rol ler 13, a belt 15 and a rol ler 16 are mounted 
on the frame 11. The belt 15 is passed over the fix roller 12 and 
heat roller 13. The rol ler 16 app I i es s i I i cone oil, or part i ng agent 
for reducing offset, to the outer surface of the belt 15. 

The frame 11 has a rectangular configuration elongate in the 
direction perpendicular to the sheet surface of FIG. 2, i.e., a 
direction indicated by a double-headed arrow X in FIG. 4* The frame 
11 includes a pair of end plates 111 facing each other in the 
r ight-and- left di recti on, as indicated by dash-and-dots lines in FIG. 
4. The end plates 111 are connected together by a plural ity of bars 
112 (only one is shown in FIG. 4) extending in the direction X. 

The belt 15 has a base implemented by a nickel f i Im as thin 
as 1 00 ix m. A 200 fx m th i ck part i ng I ayer of s i I i cone rubber i s formed 
on the base for enhancing thermal response. The base may 
alternatively be formed of polyimide and may have a thickness ranging 
from 30 jx m to 1 50 ft m, cons i der i ng the f I ex i b i I i ty of the be 1 1 15. 

The fix rol ler 12 is mounted on a shaft 121 journal led to the 
end plates 111 at opposite ends thereof. The fix roller 12 has a 
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metall ic core cover ed with a heat insulating or heat resistant, porous 
elastic materia! having low thermal conductivity. In the 
illustrative embodiment, the elastic material is implemented by a 
sponge- like heat insu I at ing mater ial and has a thickness greater than 
17 % of the diameter of the fix ro! ler 12 in order to faci I itate the 
formation of a smal I round shape r which wi I I be described later. In 
addition, the sponge- 1 ike heat insulating mater ial has hardness lower 
than 30° in terms of Ascar hardness for reducing the drive torque of 
the fix roller 12 while facilitating the formation of the above 
configuration also. 

A ro I ler dr ive I ine D1 is connected to an input gear 17 mounted 
on one end of the shaft 1 21 of the f i x ro I I er 1 2. The r o I I er dr i ve 1 i ne 
D1 includes, in addition to the input gear 17, a drive gear 20 held 
in mesh with the gear 17 and a motor 18. The motor 18 is drivably 
connected to a drive shaft 19 protruding from the drive gear 20. A 
part of the drive shaft 19 is rotatably supported by the end plate 
111 via a bearing not shown. The motor 18 is mounted on a bracket, 
not shown, extending out from the end plate 111. The rotation of the 
motor 18 is transmitted to the fix roller 12 via the drive gear 20 
and input gear 17, so that the f ix roller causes the belt 15 to rotate. 
The belt 15, in turn, causes the heat roller 13 and press roller 14 
to rotate. As shown in FIG. 7, the motor 18 is connected at one end 
to a DC power supply 33 and at the other end to a control ler or control 
means 36 via a switching transistor 34 and a motor driver 35. The 
controller 36 selectively turns on or turns off the motor 18. 
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As shown in F : IG. 6B, the press roller 14 is mounted on a shaft 
141. Opposite ends of the shaft 141 (only one end is shown) each are 
rotatably supported by a slider 23 via a bearing b. The slider 23 
is slidabiy received in a guide slot 24 formed in the end plate 111 
and elongate in the up-and-down direction. A compression spring 25 
constantly biases the si ider 23 upward. The bias of the compression 
spr i ng 25 acts on the be 1 1 15 and fix roller 12 via the s I i der 23 and 
press roller 14, so that a toner image can be fixed on the sheet 9 
by heat and pressure. A heater 26 is disposed in the shaft 141 and 
supported by a bracket 27 extending out from the slider 23. A 
thermistor S1 (see FIG. 7) adjoins the press roller 14 for sensing 
the temperature of the rol ler 14. The control ler 36 controls, based 
on the output of the thermistor S1, the heater 26 via a triac 42 and 
a heater driver 45 such that the temperature of the press roller 14 
converges to a preselected temperature. 

The press rol ler 14 is implemented by an aluminum pipe having 
relatively great wal I thickness, rigidity, and thermal conductivity. 
An elastic layer cover ing the press rol ler 14 is less than 2 mm thick 
inclusive and formed of a material capable of maintaining hardness 
higher than 40° inclusive in accordance with J ISA (Japanese Industrial 
Standards, scale A). 

As shown in FIG. 2, when the press rol ler 14 having the above 
configuration is pressed against the fix roller 12 via the belt 15, 
it forms an upwardly convex nip N having a preselected with L in a 
direction Y in which the sheet 9 is conveyed, A toner image is fixed 
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on the sheet 9 at the nip N. The sheet 9 with the fixed toner image 
is smoothly driven out of the copier without wrapping around the belt 
15. The nip width L may be represented by a circumferential angle 
a of the fix roller 12, In the illustrative embodiment, the 
compression spring 25 mentioned earlier adjusts the pressure of the 
press rol ler 14 acting on the belt 15 such that the angle a is greater 
than 25° inclusive. Also f the mater ials forming the var ious members 
are so selected as to implement such an angle. 

The surface of the press rol ler 14 is covered with PFA, PTFE, 
FEP or simi lar material having a high parting abi I ity. This prevents 
the sheet 9 from wrapping around the press rol ler 14 and prevents the 
toner from melting and adhering to the belt 15. The roller 16 is 
supported by roller supporting means, not shown, and elastically 
pressed against the outer surface of the belt 15 at a preselected 
position. The rol ler 16 appl ies an extremely smal 1 amount of parting 
agent (oil) to the outer surface of the belt 15, also preventing the 
paper 9 and toner from adher ing to the belt 15. If desi red, the rol ler 
16 and an oi I tank, not shown, may be omitted in order to simplify 
the construction of the fixing device. 

A guide 21 is positioned below the belt 15 and upstream of the 
nip N. The guide 21 guides the sheet 9 carrying a toner image T 
therewith to the nip N between the belt 15 and the press roller 14 
while preventing it from contacting the belt 15. A guide 22 is 
positioned downstream of the nip N. 

As shown in FIG. 2, the heat roller 13 has its opposite ends 



14 



(only one end is shown in FIG. 6A) supported by s I iders 29 via bear ings 
b. Each s I i der 29 is s I i dab I y rece i ved in a gu i de s I ot 30 formed i n 
the ad jo i n i ng end p I ate 111 and extend i ng ob I i que I y upward. The end 
plate 111 is formed with a spring seat 301 supporting one end of a 
spring 31. The spring 31 constantly biases the slider 29 away from 
the fix roller 1 2 a I ong the gu i de s I ot 30. I n th i s cond i t i on, tens i on 
corresponding to the bias of the spring 31 acts on the belt 15 passed 
over the fix roller 12 and heat roller 13. 

The heat rol ler 13 is implemented by an aluminum pipe having 
relatively high thermal conductivity. As shown in FIG. 6A, a heater 
28 is disposed in the bore 131 of the heat roller 13 and supported 
by a bracket 32 extending out from the slider 29. A thermistor S2 
(see FIG. 7) adjoins the belt portion of the heat rol ler 13 for sensing 
the temperature of the rol ler 13. The control ler 36 controls, based 
on the output of the thermistor S2, the heater 28 via a triac 43 and 
a heater driver 46 such that the temperature of the belt 15 converges 
to a preselected temperature. 

As shown in FIG. 7, the controller 36 includes an I/O 
(Input/Output) circuit 361 connected to the drivers 45 and 46, motor 
driver 35, and thermistors S1 and S2. A RAM (Random Access Memory) 
362 a 1 1 ows var i ous data to be wr i tten ther e i n, as needed. A ROM (Read 
Only Memory) 363 stores various control programs for image formation 
and var ious fixed values. A CPU (Central Processing Unit) 364 serves 
as a control circuit. The controller 36 is implemented as a 
conventional microcomputer and controls the heaters 28 and 26 in 
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accordance with a preselected heater control program. In addition, 
the controller 36 controls image formation via the motor driver 35 
and motor drivers, not shown, included in the other image forming 
means. 

The operation of the fixing device having the above 
construction will be described hereinafter. Assume that the image 
forming section shown in FIG. 3 executes the image forming process 
of the conventional color copier. On the turn-on of a main switch, 
not shown, the controller 36 controls various movable sections and 
the motor 18 and heaters 26 and 28 in matching relation to a warm-up 
mode, a standby mode, and a copy mode. 

Specif ica I ly, the control ler 36 selectively turns on or turns 
off the triacs 42 and 43 in accordance with the outputs of the 
thermistors S1 and S2, respectively, thereby control I ing the flow of 
a current from an AC power supply 44. As a result, the heaters 26 
and 28 each are selectively turned on or turned off in order to control 
the associated temperature to a target value. Whi le the fixing 
device is in operation, the heat rol ler 13 constant I y exerts a tensi le 
force corresponding to the bias of the spring 31 on the belt 15 in 
order to reduce noise ascribable to the belt 15. At the same time, 
the rol ler 16 constantly appl ies si I icone oi I to the belt 15 in order 
to reduce the offset of toner. 

The press rol ler 14 rotates in press ing contact with the belt 
15 due to the action of the spring 25, forming the nip N greater than 
25° inclusive in terms of the circumferential angle a of the fix 
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roller 12. The toner image T on the sheet 9 is therefore fixed by 
heat and pressure while being conveyed via the nip N. Why the 
circumferential angle a is selected to be greater than 25° inclusive 
is as f o I I ows. 

Presumably, the parting temperature range between the cold 
offset condition and the hot offset condition increases with an 
increase in the circumferential angle a of the nip N over which the 
fix roller 12 and press rol ler 14 contact each other. FIG. 5 shows 
a relation between the parting temperature range and the 
circumferential angle or determined by experiments. As shown, when 
the ang I e exceeds 25°, the part i ng temperature range sharp I y i ncr eases. 
This i s cons i dered to be a factor other than an increase in nip width. 
More specif ica I ly, as shown in FIG. 2, a smal I round shape r is formed 
at a position just downstream, in the direction Y, of the position 
where the press roller 14 is pressed against the fix roller 12 and 
belt 15. The small round shape r is more distant from the surface 
of the sheet 9 than at the other portions with respect to the angular 
displacement of the belt 15. 

When the circumferential angle a greater than 25° is selected 
to implement the above smal I round shape r, the sheet 9 is successful ly 
prevented from following the displacement of the belt 15, i.e., 
wrapping around the belt 15. This surely obviates toner offset. 
Moreover, the broader parting temperature range allows an extremely 
small amount of parting agent to suffice. Such a small amount of 
parting agent would not remain on the sheet 9 after fixation or would 
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not bring about the local omission of the toner image ascribable to 
irregular application. 

If desired, the rol ler 16 for applying the parting agent and 
an oi I tank, not shown, storing the parting agent may be omitted to 
render the f i x i ng dev i ce o i l-f ree. Th i s is successf u I to promote the 
mi ni atur i zat ion of the f i xi ng device and to a I low the user to mai ntain 
the device. 

As stated above, the fix roller 12 is covered with a 
sponge- 1 i ke heat i nsu I at i ng mater i a I whose th i ckness i s more than 17% 
of the diameter of the fix roller 12. This, coupled with the 
circumferential angle a of the nip N grater than 25° inclusive, 
a I lows the smal I round shape r to be easi ly and surely formed at the 
pos i t ion just downstream of the ni p N in the di rect ion Y. I n add it ion, 
the sponge-like heat insulating material serves to reduce a drive 
torque required of the motor 18 and therefore the size of the motor 
18. 

The heaters 26 and 28 are respectively disposed in the press 
roller 14 and heat roller 13. Therefore, despite that the surface 
layer of the fix rol ler 12 has a thickness greater than 17 % of the 
diameter of the roller 12 inclusive, the warm-up time is prevented 
from increasing. Further, the surface layer of the fix roller 12 
suppresses the radiation of heat from the belt 15 toward the fix rol ler 
12 and thereby reduces the warm-up time. Consequently, the wasteful 
drive of, e.g., the heater 28 is obviated. 

Moreover, the sponge-like heat insulating mater ial covering 
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the fix roller 12 has hardness of less than 30° inclusive in terms 
of Ascar hardness. This further facilitates the formation of the 
smal I round shape r at the preselected position and further reduces 
the torque required to drive the fix roller 12 and the size of the 
motor. 

Hereinafter wi I I be described some different modifications of 
the drive line D1 in which the rotation of the motor 18 is. directly 
appl ied to the fix rol ler 12 and causes the belt 15 and press rol ler 
14 to follow the rotation of the fix roller 12. 

FIGS. 8 and 9 show a dr i ve I i ne D2 a I so including an input gear 
17a mounted on one end of the shaft 121 of the fix rol ler 12. A drive 
gear 20a is held in mesh with the input gear 17a. A motor 18a is 
mounted on the end of a drive shaft 19a protruding from the drive gear 
20a. A one-way clutch 38 and a driven gear 37 are mounted on the end 
of the shaft 141 of the press rol ler 14 outside of the portion of the 
shaft 141 facing the slider 23. 

Specifically, the dr iven gear 37 is he Id in mesh with the input 
gear 17a and rotatable relative to the shaft 141. The one-way clutch 
38 is made up of an inner part affixed to the shaft 141 and an outer 
part affixed to the driven gear 37. The one-way clutch 38 allows 
rotation to be transferred from the input gear 17a to the driven gear 
37, but cuts the transfer of rotation from the driven gear 37 to the 
input gear 17a, thereby preventing the press rol ler 14 from si ipping 
on the fix rol ler 12. The rol lers 12 and 14 can therefore rotate in 
synchronism with each other. 
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With the drive line D2, it is possible to achieve the same 
advantages as with the dr i vel ine D1. Further, because the fix rol ler 
12 and press rol ler 14 rotate in synchronism with each other, the belt 
15 and rol ler 12 are free from deterioration ascr ibabie to friction 
between then and the rol ler 14. In addition, the one-way clutch 38 
absorbs a difference in peripheral speed between the belt 15 and the 
press roller 14 and thereby prevents the sheet 9 being conveyed from 
creasing or otherwise deforming. 

FIGS. 10 and 11 show a drivel ine D3. As shown, an input gear 
37b is mounted on one end of the shaft 141 of the press rol ler 14. 
A drive gear 20b is held in mesh with the input gear 37b. A motor 
28b is connected to the end of a drive shaft 19b protruding from the 
drive gear 20b. 

Specif ica I ly, the above end of the shaft 141 is rotatably 
supported by the end plate 111 via a bearing not shown. The input 
gear 37b is mounted on the end of the shaft 141 outside of the end 
plate 111. A bracket, not shown, extends out from the outer surface 
of the end plate 111 and supports the drive shaft 19b via a bearing, 
not shown, and therefore the motor 18b. The rotation of the motor 
18b is transferred to the press roller 14 via the drive gear 20b and 
i nput gear 37b. The press rol ler 14 causes the f i x ro I I er 1 2 to rotate 
via the belt 15. The press rol ler 14 has greater rigidity than the 
fix rol ler 12. Therefore, the press rol ler 14 directly receiving the 
output torque of the motor 18b causes the fix rol ler 12 to rotate via 
the belt 15. This reduces irregularity in the linear velocity at 
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which the sheet 9 is conveyed in the direction Y, and thereby insures 
table conveyance of the sheet 9. 

FIGS. 12 and 13 show a drivel ine D4. As shown, the drivel ine 
D4, I ike the drivel ine D3 t includes an input gear 37c mounted on one 
end of the shaft 141 of the press roller 14. A drive gear 20c is held 
in mesh with the input gear 37c. A motor 18c is connected to the end 
of a drive shaft 19c constructed integral ly with the drive gear 20c. 
A one-way clutch 39 and a driven gear 17c are mounted on the end of 
the shaft 121 of the f ix rol ler 12 outside of the portion of the shaft 
121 facing the end plate 111. 

Specifically, the driven gear 17c is held in mesh with the 
input gear 37c and rotatable relative to the shaft 121. The one- 
way clutch 39 has an inner part affixed to the shaft 121 and an outer 
part affixed to the driven gear 17c. The clutch 39 a I lows rotation 
to be transferred from the driven gear 17c to the fix rol ler 12, but 
cuts the transfer of rotation from the fix rol ler 12 to the driven 
gear 1 7c. Th i s prevents the f i x ro I I er 1 2 from s I i pp i ng on the press 
rol ler 14 and a I lows the two rol lers 12 and 14 and belt 15 to rotate 
in synchronism with each other. 

With the drivel ine 4, it is possible to achieve the same 
advantages as with the dr i vel ine D1. Particular ly, the press rol ler 
14 belt 15 are prevented from si ipping on each other. Therefore, the 
belt 15 and fix rol ler 12 are free from deterioration ascribable to 
friction otherwise acting between the belt 15 and fix rol ler 12 and 
the press roller 14. In addition, the one-way clutch 39 absorbs a 
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difference in peripheral speed between the belt 15 and the press 
roller 14 and thereby prevents the sheet 9 being conveyed from 
creas i ng. 

In the illustrative embodiment, the heaters 26 and 28 are 
respect i ve f y rece i ved i n the press ro I I er 14 and heat ro I I er 13. Heat 
generated by the heaters 26 and 28 are transferred to the sheet 9 via 
the press roller 14, heat roller 13, and belt 15. If desired, the 
heater 28 of the press rol ler 14 may be omitted in order to simpl ify 
the construction, particularly in the modifications shown in FIGS. 
8, 10 and 12. Further, the belt 15 may be configured to generate heat 
itself. 

Wh i I e the i 1 1 ust rat i ve embod i ment has been shown and descr i bed 
in relation to an electrophotographic color copier, the present 
invention is similarly applicable to any other image forming 
apparatus, e.g., a single-color copier or a printer. 

I n summary, i t w i I I be seen that the present i nvent i on prov i des 
a fixing device using a belt having various unprecedented advantages, 
as enumerated below. 

(1) A nip has a width greater than 25° inclusive in terms of 
a circumferential angle as seen from the axis of a fix roller. 
Therefore, a relatively great nip width is formed by the belt and a 
press roller. Further, the fix roller and the belt passed over it 
form a small round shape at a position just downstream of the nip. 
The smal I round shape prevents a recording medium from wrapping around 
the belt, broadens the parting temperature range for fixation, and 
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obviates toner offset. In addition, the fixing device needs only a 
smal 1 amount of parting agent or practical ly no parting agent and can 
be maintained by the user. 

(2) The surface of the belt is covered with a parting agent. 
It fol lows that the recording medium moved away from the nip is surely 
separated from the belt without wrapping around the belt. In 
addition, the parting agent obviates toner offset more positively. 

(3) The surface of the fix ro I I er is covered with a sponge- 1 ike 
heat insulating material whose thickness is more than 17 % of the 
diameter of the fix roller inclusive. The small round shape is 
therefore positively formed at the position just downstream of the 
n i p wh i ch is the factor broaden i ng the part i ng temperature range. I n 
addition, a toque necessary for dr i ving the fixing device is reduced. 

(4) A heat source is not disposed in the f ix rol ler. Therefore, 
even if the elastic material covering the fix roller is relatively 
thick, the warm-up time is prevented from increasing. 

(5) The sponge- 1 ike heat insulating mater ia I cover i ng the fi x 
roller has hardness of less than 30° inclusive in terms of Ascar 
hardness. This forms the small round shape more positively and 
thereby further reduces its diameter. It fol lows that the recording 
medium is more surely prevented from wrapping around the belt, and 
the required torque and therefore the size of a motor is reduced. 

(6) The press roller has a surface layer implemented by an 
elastic material as thin as 2 mm or less and as hard as 40° or above 
in accordance with JISA. The press roller is therefore more rigid 
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than the fix roller, rendering the nip upwardly convex. This is 
successful to prevent the recording medium from wrapping around the 
belt more positively. 

(7) The press rol ler is covered with a material having a high 
part i ng abi I ity, prevent i ng the record i ng medi um f rom wrappi ng around 
the press rol ler. 

(8) A drive force for driving the belt is applied to the fix 
roller, so that the conveyance of the recording medium is stable. 

(9) The dr i ve force is appl ied to the press rol ler via a one-way 
clutch, driving both of the press rol ler and belt. The press rol ler 
and belt are therefore prevented from si ipping on each other, so that 
the belt and fix roller are free from deterioration ascribable to 
friction. Further, a one-way clutch absorbs a difference in 
peripheral speed between the belt and the press roller and thereby 
prevent ing the record i ng medi um from creas i ng or otherwi se deforming. 

(10) The drive force is applied to the press roller. This, 
coupled with the fact that the press roller is more rigid than the 
fix roller, irregularity in the linear velocity for conveying the 
recording medium is reduced. This further stabi I izes the conveyance 
of the recording medium. 

(11) The drive force is appl ied to the fix rol ler via a one-way 
clutch, driving both of the press rol ler and belt. The press rol ler 
and belt are therefore prevented from si ipping on each other, so that 
the belt and fix roller are free from deterioration ascribable to 
friction. Further, a one-way clutch absorbs a difference in 
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peripheral speed between the belt and the press roller and thereby 
prevents the recording medium from creasing or otherwise deforming. 

Var i ous mod i f i cat i ons will become poss i b I e for those sk i I I ed 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 
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What is c I a i med i s : 

1. A fixing device for fixing a toner image formed on a 
recording medium, comprising 

an endless belt passed over a plurality of rollers; 

a press rol ler pressed against a portion of said belt passed 
over a fix roller belonging to said plurality of rollers; and 

a heat source for applying heat to the toner image carried on 
the recording medium being conveyed via a nip where said belt and said 
press roller are pressed against each other; 

said nip having a width greater than 25° inclusive in terms 
of a circumferential angle as seen from an axis of said fix roller. 

2. A fixing device as claimed in claim 1, wherein a surface 
of said belt is covered with a parting agent. 

3. A fixing device as claimed in claim 2, wherein said belt 
has a surface layer covered with a sponge-like heat insulating 
material having a thickness which is more than 17 % of a diameter of 
said fix roller i nc I us i ve. 

4. A fixing device as claimed in claim 3, wherein said heat 
source is located at a position other than an inside of said fix 
rol ler. 

5. A fixing device as claimed rn claim 4, wherein said 
sponge- 1 ike heat insulating material has a hardness of less than 30° 
inclusive in terms of Ascar hardness. 

6. A fixing device as claimed in claim 5, wherein said press 
rol ler has a surface layer formed of an elastic mater ial and less than 
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2 mm th i ck i nc I us i ve and hav i ng a hardness of h i gher than 40° i nc I us i ve 
in accordance with J ISA. 

7. A fixing device as claimed in claim 6, wherein said surface 
layer of said press rol ler is covered with a material having a high 
parting abi I ity. 

8. A fixing device as claimed in claim 7, wherein a dr ive force 
for driving said belt is applied to said fix roller. 

9. A fixing device as claimed in claim 8, wherein the drive 
force is applied to said press roller via a one-way clutch. 

10. A fixing device as claimed in claim 1, wherein said belt 
has a surface layer covered with a sponge-like heat insulating 
material having a thickness which is more than 17 % of a diameter of 
said fix roller inclusive. 

11. A fixing device as claimed in claim 10, wherein said heat 
source is located at a position other than an inside of said fix 
ro I ler. 

12. A fixing device as claimed in claim 11, wherein said 
sponge- 1 ike heat insulating material has a hardness of less than 30° 
inclusive in terms of Ascar hardness. 

13. A fixing device as claimed in claim 12, where i n said press 
rol ler has a surface I ayer formed of an e I ast i c mater i a I and I ess than 
2 mm th i ck i nc I us i ve and hav i ng a hardness of h i gher than 40° i nc I us i ve 
in accordance with J ISA. 

14. A fixing device as claimed in claim 13, wherein said 
surface layer of said press roller i s covered with a mater ial having 
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a high parting abi I ity. 

15. A fixing device as claimed in claim 14, wherein a drive 
force for driving said belt is applied to said fix roller. 

16. A fixing device as claimed in claim 15, wherein the dr ive 
force is applied to said press roller via a one-way clutch. 

17. A fixing device as claimed in claim 1, wherein said heat 
source is located at a position other than an inside of said fix 
rol ler. 

18. A fixing device as claimed in claim 17, wherein said 
sponge-like heat insulating mater ial has a hardness of less than 30° 
inclusive in terms of Ascar hardness. 

19. A fixing device as claimed in claim 18, where i n sai d press 
rol ler has a surface layer formed of an elastic mater ial and less than 
2 mm th i ck i nc I us i ve and hav i ng a hardness of h i gher than 40° i nc I us i ve 
in accordance with J ISA. 

20. A fixing device as claimed in claim 19, wherein said 
surface layer of said press rol ler is covered with a material having 
a high parting ability. 

21. A fixing device as claimed in claim 20, wherein a drive 
force for dr iving said belt is applied to said fix roller. 

22. A fixing device as claimed in claim 21, wherein the drive 
force is applied to said press roller via a one-way clutch. 

23. A fixing device as claimed in claim 1, wherein said press 
rol ler has a surface I ayer formed of an e I ast i c mater i a I and I ess than 
2 mm th i ck i nc I us i ve and hav i ng a hardness of h i gher than 40° i nc I us i ve 
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in accordance with J ISA. 

24. A fixing device as claimed in claim 23, wherein said 
surface layer of said press rol ler is covered with a material having 
a high parting ability. 

25. A fixing device as claimed in claim 24, wherein a drive 
force for driving said belt is applied to said fix roller. 

26. A f i x i ng dev i ce as c I a i med i n c I a i m 25, where i n the dr i ve 
force is applied to said press roller via a one-way clutch. 

27. A fixing device as claimed in claim 1, where i n said surface 
layer of said press rol ler is covered with a material having a high 
parting abi I ity. 

28. A fixing device as claimed in claim 27, wherein a drive 
force for driving said belt is applied to said fix roller. 

29. A fixing device as claimed in claim 28, wherein the dr ive 
force is applied to said press roller via a one-way clutch. 

30. A fixing device as claimed in claim 1, where i n a dr i ve force 
for driving said belt is applied to said fix roller. 

31. A fixing device as claimed in claim 30, wherein the dr ive 
force is applied to said press roller via a one-way clutch. 

32. A fixing device as claimed in claim 1, wherein a dr i ve force 
is applied to said press roller. 

33. A fixing device as claimed in claim 32, where i n the dr ive 
force is applied to said fix roller via a one-way clutch. 
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ABSTRACT 

A fixing device for fixing a toner image formed on a recording 
medium includes an endless belt passed over a plural ity of rol lers. 
A press rol ler is pressed against a portion of the belt passed over 
a fix rol ler, which is one of the plural ity of rol lers. A heat source 
appl ies heat to the toner image carried on the recording medium being 
conveyed via a nip where the belt and press rol ler are pressed against 
each other. The nip has a width greater than 25° inclusive in terms 
of a circumferential angle as seen from the axis of the fix rol ler. 
The fixing device prevents a recording medium from wrapping around 
the belt and broadens a parting temperature range. 
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